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ABSTRACT Campylobacter causes human foodborne 
illness, and epidemiological evidence indicates poultry 
and poultry products as a significant source of human 
infection. Decreasing Campylobacter in the poultry in-
testinal tract would decrease contamination of poultry 
products. Caprylic acid is a medium-chain fatty acid 
reported to be effective in killing a variety of bacterial 
pathogens, including Campylobacter jejuni, but its ef-
fect has not been investigated in the control of C. jejuni 
in preslaughter market-aged poultry already colonized 
with this bacterium. The objective of this study was to 
determine the therapeutic effect of caprylic acid on C. 
jejuni counts in the cecal contents of 42-d-old chickens. 
Four trials were conducted. In the first 2 trials, day-
of-hatch chicks (n = 60 per trial) were assigned to 6 
treatment groups (n = 10 birds per treatment group): 
positive controls (Campylobacter, no caprylic acid), 0.7 
or 1.4% of caprylic acid in feed for the last 3 d of the 

trial with or without a 12-h feed withdrawal. Treat-
ments were similar for trials 3 and 4 except the doses 
used were 0.35 or 0.7% caprylic acid supplementation 
for the last 7 d of the trial. On d 42, ceca were collected 
and Campylobacter counts determined. The supplemen-
tation of caprylic acid at 0.35 and 0.7% consistently 
decreased (P < 0.05) the colonization of C. jejuni in the 
chicken ceca compared with positive control treatment. 
When these treatments were evaluated after a 12-h 
feed withdrawal period, 0.7% caprylic acid decreased 
Campylobacter colonization in the 3-d treatment sup-
plementation. Body weight and feed consumption did 
not differ between the caprylic acid and control groups. 
The results suggest that therapeutic supplementation 
of caprylic acid in the feed can effectively decrease 
Campylobacter in market-aged chickens and may be a 
potential treatment for decreasing pathogen carriage in 
poultry.
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INTRODUCTION
Campylobacter jejuni is one of the 2 most commonly 

reported bacterial causes of human foodborne illness in 
the United States, and epidemiological evidence indi-
cates poultry and poultry products to be a significant 
source of human Campylobacter infection (Oosterom 
et al., 1984; Friedman et al., 2004; Centers for Dis-
ease Control, 2007). Even with biosecurity measures, 
Campylobacter colonization is widespread in most poul-

try flocks (Wallace et al., 1998; Berrang et al., 2000; 
Loc Carrillo et al., 2005).

Recently, Thormar et al. (2006) reported that mono-
caprin, the monoglyceride of capric acid (C10:0) was 
effective in killing significant populations of C. jejuni 
in chicken feed. Caprylic acid is a medium-chain fatty 
acid with 8 carbons naturally found in breast milk, bo-
vine milk (Jensen, 2002), and coconut oil (Jensen et 
al., 1990; Sprong et al., 2001). It is a food-grade com-
pound classified as generally recognized as safe by the 
US Food and Drug Administration. Previously, caprylic 
acid was found effective in killing a variety of bacterial 
pathogens, including Salmonella Enteritidis in chicken 
cecal contents (Vasudevan et al., 2005), Escherichia coli 
0157:H7 in bovine rumen fluid (Annamalai et al., 2004), 
and Staphylococcus aureus in bovine milk (Nair et al., 
2005). We recently demonstrated the prophylactic ef-
ficacy of feed supplemented with caprylic acid against 
C. jejuni carriage in 10-d-old broiler chicks (Solis de los 
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Santos, 2008a). In addition, supplementation of caprylic 
acid in feed for 72 h before necropsy showed therapeu-
tic efficacy against Campylobacter in 15-d-old broiler 
chicks (Solis de los Santos, 2008b). However, the ability 
of caprylic acid to decrease Campylobacter in market-
age birds, with or without a feed withdrawal period, 
has not been investigated. Therefore, the objective of 
the present study was to determine the therapeutic effi-
cacy of caprylic acid supplementation in broiler chicken 
finisher feed for 3 or 7 d with and without a 12-h feed 
withdrawal period on C. jejuni populations in the cecal 
content of market-age broiler chickens.

MATERIALS AND METHODS

Experimental Design

In the first 2 of 4 trials, day-of-hatch chicks (n = 60 
per trial) were assigned to 6 treatment groups (n = 10 
birds per treatment group): positive controls (Campy-
lobacter, no caprylic acid), 0.7 or 1.4% of caprylic acid 
in feed for the last 3 d of the trial with or without a 
12-h feed withdrawal. Treatments were similar for tri-
als 3 and 4 except the doses used were 0.35 or 0.7% 
caprylic acid supplementation for the last 7 d of the 
trial. On day of hatch, chicks were tagged, weighed, 
and put into floor pens with dimensions of 3.06 m2 (33 
ft 2) equipped with fresh pine litter. Water and feed 
were provided ad libitum. On d 21 of age, chicks were 
inoculated with C. jejuni, and on 42 d of age, chickens 
were killed by CO2 and cecal contents were collected for 
Campylobacter enumeration.

Bacterial Strains, Dosing, and Cecal 
Campylobacter Enumeration

A 5-strain mixture of wild-type C. jejuni isolated 
from chickens was used to colonize the birds as de-
scribed previously (Farnell et al., 2005). On d 21 of age, 
seeder chicks (n = 5 per treatment pen) were orally 
challenged with 250 μL of inoculum using a 1-mL sy-
ringe connected to a stainless steel and sterilized can-
nula. The bacterial population in the inoculum used to 
challenge the birds in all trials was approximately 2.0 
× 106 cfu/mL. Cecal Campylobacter content was enu-
merated by the procedure of Cole et al. (2006). Briefly, 
ceca from each bird were transferred to a sterile plastic 
bag, and the contents were squeezed into 15-mL tubes 
and serially diluted (1:10) with Butterfield’s phosphate 
diluent (6.8% KH2PO4; pH 7.2) and inoculated on la-
beled Campylobacter Line agar plates (Line, 2001). The 
plates were incubated for 48 h at 42°C under microaero-
philic conditions. Direct bacterial counts were recorded 
and converted to colony-forming units per milliliter of 
the cecal content. Representative colonies were identi-
fied as C. jejuni by latex agglutination test (Panbio 
Inc., Columbia, MD) and further confirmed using API-
Campy (Biomerieux, Durham, NC).

BW, Feed Consumption, and Cecal Content 
pH Determination

Birds from each treatment group were weighed on 
d 42, and the feed consumption during the dosing pe-
riod was determined by weighing feed before and im-
mediately after the 3- or 7-d dosing period. For cecal 
pH determination, cecal contents from each bird were 
squeezed into 10-mL tubes, diluted (1:9) with distilled 
water, vortexed, and read using a glass pH meter (Hume 
et al., 1993).

Statistical Analysis
Data were analyzed by ANOVA using the GLM 

procedure of SAS (SAS Institute, 2002). The numbers 
of Campylobacter colonies were logarithmically trans-
formed (log10 cfu/g) before analysis to achieve homoge-
neity of variance (Byrd et al., 2003). Treatment means 
were partitioned by LSMEANS analysis (SAS Institute, 
2002). A probability of P < 0.05 was required for sta-
tistical significance. The data in Figure 1 are shown as 
arithmetic means for clarity of presentation.

RESULTS
Both the 3- and 7-d supplementation with 0.7% 

caprylic acid consistently decreased cecal C. jejuni 
counts by approximately 3 and 2 logs cfu/g in trials 
1 and 2, respectively, and by 3 logs cfu/g in trials 3 
and 4, compared with the positive control treatment 
group (Figure 1). Use of the 1.4% dose resulted in an 
inconsistent effect. In trial 1, this dose of caprylic acid 
decreased cecal Campylobacter counts compared with 
positive controls but was not effective in trial 2. The 
0.35% dose, however, was effective in both trials when 
fed for 7 d (Figure 1). When the effect of a 12-h feed 
withdrawal was evaluated, the 0.7% dose fed for 3 d de-
creased Campylobacter counts by approximately 3 logs 
cfu/g when compared with positive controls for trials 1 
and 2 (4.8 ± 1.1 vs. 7.4 ± 0.4 and 3.9 ± 1.1 vs. 7.1 ± 
0.5 cfu/g for the 0.7% caprylic acid dose vs. controls, 
trials 1 and 2, respectively). For the 7-d dosing period, 
however, the 0.7% dose did not decrease Campylobacter 
counts in either trial (7.8 ± 0.2 vs. 7.3 ± 0.5 and 6.9 
± 0.3 vs. 7.8 ± 0.2 for the 0.7% caprylic acid dose vs. 
controls, trials 3 and 4, respectively). Both the 1.4% 
dose for 3 d and the 0.35% dose for 7 d with a 12-h feed 
withdrawal produced inconsistent reductions in cecal 
Campylobacter counts (4.1 ± 1.0 vs. 7.4 ± 0.4 and 6.9 
± 0.3 vs. 7.1 ± 0.5 for the 1.4% dose vs. controls, trials 
1 and 2, respectively; 7.0 ± 0.4 vs. 7.3 ± 0.5 or 4.4 ± 
0.7 vs. 7.8 ± 0.2 for the 0.35% dose vs. controls, trials 
3 and 4, respectively).

Body weights and feed consumption (data not shown) 
were not affected (P > 0.05) by the supplementation of 
caprylic acid treatments in feed compared with positive 
control treatments in any of the trials. Cecal content pH 
was either not different (P > 0.05) or not consistently 
different between replicate trials (data not shown).
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DISCUSSION

The results of this study demonstrate that caprylic 
acid supplemented at 0.7% for 3 or 7 d in the feed 
consistently decreased cecal C. jejuni counts when com-
pared with positive controls in market-age chickens. 
When a 12-h feed withdrawal period was evaluated, the 
0.7% dose also decreased C. jejuni counts substantially 
when supplemented for 3 d, but not for 7 d. These re-
sults suggest that the 0.7% dose for 3 d, with or with-
out feed withdrawal, is the most efficacious treatment 
for decreasing enteric Campylobacter counts in market-
aged broilers. These results are consistent with previ-
ous studies in which prophylactic efficacy (Solis de los 
Santos et al., 2008a) and therapeutic efficacy of feed-
supplemented caprylic acid against Campylobacter was 
observed in younger chicks (Solis de los Santos et al., 
2008b).

The ability of caprylic acid to decrease enteric Campy-
lobacter counts after feed withdrawal is an important 
consideration. Feed removal before slaughter is a com-
mon industry practice to decrease intestinal content 
and intestinal rupture, thereby decreasing the probabil-
ity of carcass contamination (Papa and Dickens, 1989; 
Northcutt et al., 1997; Thompson and Applegate, 2006). 
Unfortunately, feed withdrawal can be associated with 
increased pecking of manure-contaminated litter, which 
may increase the amount of pathogens in the intestine 
of the chickens (Ramirez et al., 1997; Byrd et al., 1998; 
Corrier et al., 1999; Thompson and Applegate, 2006). 
Thus, dosing with 0.7% caprylic acid in the feed for 3 d 
allows the use of a 12-h feed withdrawal period in addi-
tion to decreasing cecal Campylobacter populations.

Caprylic acid is a natural and relatively inexpensive 
compound; its supplementation through feed represents 
a practical and economical strategy for poultry farmers 
for decreasing C. jejuni carriage in chickens. In the pres-

ent study, the 0.7% dose of caprylic acid therapeutically 
decreased cecal C. jejuni counts of market-aged broiler 
chickens by approximately 3 logs. This could have sig-
nificant beneficial implications on food safety, because, 
during processing, enteric contents can contaminate the 
carcass, thereby resulting in foodborne transmission of 
C. jejuni (Rosenquist et al., 2006; Allen et al., 2007). It 
has been estimated that a 2-log reduction in C. jejuni 
populations on poultry carcass contaminations could 
bring about a 30-fold reduction in human campylobac-
teriosis cases (Rosenquist et al., 2003). Furthermore, 
this treatment is consistent with our previous studies 
and did not have any effect on BW or feed consumption 
(Solis de los Santos et al., 2008a,b).

It is unclear how caprylic acid decreases enteric 
Campylobacter counts in chickens, but it may be due to 
either an indirect effect via alterations in the enteric mi-
croflora or environment or a direct antimicrobial effect. 
Previous research from our laboratory demonstrated a 
physical alteration of the gastrointestinal tract associ-
ated with a reduction in Campylobacter content after 
bacteriocin treatment (Cole et al., 2006). Dosing with 
caprylic acid, however, did not produce similar effects 
(Solis de los Santos et al., 2008b). It would also ap-
pear that a decrease in intestinal pH is not respon-
sible for caprylic acid-mediated C. jejuni reduction, 
because its treatment had limited, if any, effect on ce-
cal pH in the current study. It is also possible that 
caprylic acid changes the intestinal microflora, similar 
to a pre- or probiotic, decreasing enteric Campylobacter 
content. Studies are currently underway to investigate 
this possibility. Caprylic acid may also directly inhibit 
the expression of virulence factors necessary for C. je-
juni colonization in chicks. For example, medium-chain 
fatty acids have been found to significantly decrease the 
invasiveness of Salmonella Enteritidis in invasion assays 
by decreasing the expression of hilA, a regulator of Sal-

Figure 1. Cecal Campylobacter jejuni counts in 42-d-old broiler chickens (n = 10 birds/treatment per trial) fed caprylic acid 3 d (trial 1 and 
2) or 7 d (trial 3 and 4) before necropsy. a–cColumns with no common letters differ significantly (P < 0.05). 
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monella virulence genes, which are directly involved in 
the invasion of intestinal epithelial cells (Van Immerseel 
et al., 2004). However, additional research is necessary 
to confirm these hypotheses. In conclusion, the results 
of the present study indicate that the use of select doses 
of caprylic acid in feed before slaughter decreases cecal 
Campylobacter counts in market-age chickens and may 
provide a strategy for decreasing chicken-related out-
breaks of this foodborne pathogen.
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